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(54) METHOD FOR REPRODUCING COLOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To adjust a coating color on the basis of the 
density of a bright material, and faithfully reproduce the coating color. 
SOLUTION: The variable angle spectral reflectance of an outer plate color- 
coated plate is measured by a variable angle spectrophotometer SI . The 
characteristic quantity relating to angle variation and the characteristic 
quantity relating to wavelength are extracted from the measured variable 
angle spectral reflectance S2. The wavelength characteristic quantity in a 
reference density bright material, the bright material density dependency 
coefficient and the bright material density are determined from the 
extracted characteristic quantity relating to wavelength, and after a 
processing for changing the bright material density is performed, the 
characteristic quantity relating to wavelength is reconfigured SX. The 
variable angle spectral reflectance is reconfigured from the characteristic 
quantity relating to angle variation and the reconfigured characteristic 
quantity relating to wavelength S3. An image of coating color is displayed by 
use of the reconfigured variable angle spectral reflectance S4. 
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... (5) 

(1) i:^2>®T\ jiSc{c43;t?i>'^7^-^b (A) 
(i. ^(O^ (6) T-^tCiiiiST-gSo 
[0 0 6 1] 

... (6) 

(7) -C-SI-^itiST-tSo 
[0 0 6 3] 

• • • (7) 



(7) 
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[0 0 6 4] ZtllZ^^X. ilSct:43»j-2)/^7^-^ 
b (A ; c) ttife»W®||«lcJ:oTS«t5*feooyi 

/\y;(-'^h (A; 1) i:SStl!c^¥ttS«t/^7^-^' 

tifoTv >'^7^-^b (A ; c) tt/^^p(-^b (A ; 

R (x. A) =b (A ; 1) c« 
[0 0 6 6] mi 6St5l21 7B:;^5^-^H(0R^$ 
7ikLtz^<DX-$>Zo S 1 7iPe)aS?$ns<t5{C>'^-7^ 

^b (1) . kAS:^§<)S:5o *fes /'t^^-i'b 
(1) ^-'^7;<-^ktf:;*:§<'5:Si:^^^J^6Sif^% 

s^ft tt'jN ^ c i: ifimmx' § s o 

[0 0 6 7] W±fflfF«-^ji«iP?>ff fc. JtiW«©ll« 

( 1 ) ^ ij 'v<7^mmo^M^^mmi. lEmm 

(2) ^immB.t$[M^^mm(Dmicii. «ife> 

(3) ^n^^m^i^^t^J^^ }>—'^ . ttat) 

(4) c:^^e.®^^7P<-^J'®F^(c{i^v^ffl||As$)^). :^ 
[0 0 6 8] *^H^oiyS®flJ«{c43lti.M^ 

^ysmt. Ei{c/Ti-<t^{c. jfe-r. mmsitbx. 
^m^mm(D^n^^s.M^^±f&(D^~^^^-oxn 

[0 0 6 9] 3®tttti$nfe^^^?tSit2^tt> ±TI3 

X. 7^(^$^m^s.Mmt:mm,tzztifix^. §3ttb 
tz. mms2xii. mtiivfz^Mizmtim3ki:^% 



1) {cJtfi^Jb-CSai:4)t;*;t<^:S4s^ -^ffl^^bs^tt 
>'^7^-^k{C«c#bTV>5Ci:*^a»T-§5o ^ii. 

i®i^«A»e.±i3^x;i'it (4) iiife©s (8) xmt 

[0 0 6 5] 

... (8) 

[0 0 7 0] ^(ommsxxti. ^mnizm-:} 

S> ^«)«?¥^n*:»ipSS^l»«-C-®«*#«!tai:3fe 

^mmMtmtiimmm&tftimix(Dm9:imm. ^. 

Si:, ai^i8S>feilS«-C-®?Sft1^SlS, JteHWSJSfiS* 
[0 0 7 1 ] ±i3e^M^K^^M, :feJ:Uf. tftm^m 

m^min^tzm-^. ^®ssi^^{cj;oTttx 

ti, ^5:5iPi-e®Mb*s^aig|{c*sc:i:tf$.5o -e 
tim±t^tztf)\z. ^i9iJbfe^^^ifcS*t*x-^t: 

ffa. c®y'fXiS!$*®S2^ii;^A-i^>^^5QaT-ag.s 
sit^®;*:§$ic<to-rs ^(D^mimmtzt'S 

ifeSlt^®**®1^l4 <£}i:fefc^d:v% J; o i: 
A^T-ti.o 

[0 0 7 2] IS|5gS3-e{i> ^^tK1-51fSi*i:iSft 

cMi--5i$6RSA>e,^^^^si>r^'fes«fieb, iJ:®© 

Pis 4 f«iC A D® 7 l/-AIi^®B7=-;J'^i: bt, 

[0 0 7 3] [fe^S, S^^S] ±13© ti^lSfe 

T-*S°It6T-*5®T-> 7^-^f'f:^As^®^1ge?r^St 

tnifAv^. bA^b, ^Ox-^'SI±^;«;t'5:2>®T\ 
^^^3feS«s^® 1 !^ 1 i^®^Si:V>oa<f li»ll±^ 
RltlT-«.?>o Z<Dtzlst). y=V-<±(DS^th^W.^^m 
ic. A-oWSilcfT'5:o;&^AS'iJS-C-fe5, 
[0 0 7 4] ^«e®i5^d:1^tttt> 

5gM-f ■sdiisai^-rs. «^JxH> ffife®7';i/^^;5''j 



[0 0 7 5] ^1^e®K^liiiij^bTfeS^H1-5S 
*®«fel!|s^®^MS:it0bT*^), ^®J©^lCl±^ 

®^^®fe;eifr-^:<, ^■c®^^{crD^^■re*s^^bL. 

^£(t^^«*e.'5:v^, ^®|^, 7=1f^:hAs^M$IIISbfe 
^^W^1.®^]Kt-r3V>-C> fe®^M$:^®J:-5Jcff^i:o 

»}C(±. S^^^tSW5^A^e>K^®tfili:fe®tS«4^ 

CO 0 7 61 ttz. miz. ^^^(D&^mwLxnm^ 

x-h-g|J®B^BtllS::*:g<1-Sj t^^o ioW^^'i^r 
^®a<^Ox1f'f:^ttEi^±^feff«®igMT•$)D> ^ 

O^v ^feMi|s^®^Stt^i^l2I$n■CV^^:v^*>e>. BM$: 
K^<fe®^^bA5ie^?>^i:l±SSU<'Sv^. tie^Tv c 
®J©^{c*), ^^^^fcSWJ^iPf>HS®ffiai:fe®IS« 
S^aiU. H^®t»«$igSbfc^, SiPv fe®«#i: 

[0 0 7 7] fettili^Uv »!^tfb®^»«® 

*®i:B§ife^S«^d:^S*)fft)n?). 

^. Ka®»iai: fe®tt«^^^-r 5 i: |5]l$ 
■x'^f *®^ft^>ifeSlt*iP?>*-e®K^0ft^$:ff 
^fe^^ U >y^®H^®t»$fti:Atiifex.i)i£>SA5^ 

0 

[0 0 7 8] t^oT, m2<D^mS2\Z^stXo^. ± 
[0 0 7 9] ;$:^B^t:iti(i^ ®!|!iSXCS=^t 

ma, ifciW*jsatt#^S(*5J;j53t»«sfi5^«). )t 
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®fe*3J:afS^Sfili?1-5iii:tfRltgT-$>5o 
[0 0 8 0] [fe®«ffiO^Sti:^S] <b (A) > 

s^^-e®^^si=r**^3i:J±«»®^^®^5tMl^*A» 
e.5R»?,nt^?tsi*¥T% ^^^*sw*®et»ffis 

[0 0 8 1] fetfffi®^Ht:-5V^T{±. 0iJx.{i, 
^ -y^^n^'f if^^oT^?Kfi®Mlt*&^S1-5;^ 

[0 0 8 2] s^^^s«^tft7=;i/S<b$nT 

S®t*^tS^T'S^S^i:{i-abTV^5'i^Stt'5:v^. t 

ffiic®^^-C-®fe^HASBitgf$.5 = 
[0 0 8 3] [KSOtfffi®^SIi:^S] <m' : x{± 

S^®tfil®Sa;^?SCov^Tli, -)JSe<3^i::&i£li«i?> 
^^TV^;&v^. ^J^«, ^^^®m^SW*Y§^oT, 

®ii^i:«fe®ii^i:-C-ii. ^®YfitttS'5:ofe4>®{c 
ncS. t^oTx ^^«®Yffi^ffioT»^®tSffiS:«;i 
b:t®T-J±> $tCM'^feJ:^'S>1fifftt®a®^H-?'S« 
®S S^jiia b fc S^®«!*'® ^SA^Silt 5 t) T- 
fe^Hlc^)5:-DTK^®fi?g4»^H-r5'i:>5*54 

[0 0 8 4] t^oT, fet«#b&0H!®ffiS5tttiit 

IISS®J^^T-B:. ±i3^7^;i'S (4) ©^^OMfcfflfit 
SH^t««i:b-rv>.5, cn?,®MiSH:v fetcft^-B- 
■r, ifc»H-®^iJ^^xbTV^5ipf,, H^®ff^>^M*^Rl 
ffi-r-*<3> X^ fe^S®^tc*.it$K:i[iaS£>5i:bft 

[0 0 8 5] H^©^Mi±, ^®H^©^»S/^«)?. 

sfe, zti^(D<^mSi^. ffe®>fe»i^©!t^a{ctt§gi 

So 

[0 0 8 6] [^imtm&mm(D^mtm < c > 

ifciif«©SS{±^^®HS5^:3;;^ h 



(8 



[0 0 8 7] *^H^^cJ:n(^^ mmms-^mtx- 

sum ^^^ifeSlt*SII«S!c-rS*fcJ;>). 

m^^ts 2'D(D^imtm&x-(D&mzmt^'>^mmt^^ 
[0 0 8 8] ifctc. ^immmmm^fx^xmm^t:m 

[0 0 8 9] >'^-V:^-;i/3>t:a-;J' 1 Qti-^/oXm^ 

ff-rsi:, Ei8(Diira;i'-5=->A^iiff^n5o 

1 0 2f{is 4CJ;oT^^tgfe^«®^^^^fe 

fjis^s-r^s. 0 6■r•{±^ ±fB^7^;i'^ 

(4) ©^■55p«-^b (/I) , m'^fejitB («^) U 
b (A) *^f)^»#SJg^5R«)i.o 

[0 0 9 0] »:®;^7^<y7"i 0 Sftttttij^tifcjtejiw 

p (x. A) =R (x, A) /R (1 
= m-" • m' 

[0 0 9 6] ZZX. ±l3iftB^bfe<taiC/^7p(-^m 

^fii^i^Lx^z(ommmi.tz, vt^x^ Jtsit 

$/o(±. ^^x«©JtSlt^/0©^ptatbSlt^P (x) 

Lnp (x) =x Lnm- 1 0 Lnm 
=Mx- 1 OM 
[0 0 9 8] tSoT, ¥i91tSW*p (x) t^Mx^ 

(x) (omL^^f^xJznLxroyhttnt. ^mm 
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SiSl^gb (A ; 1) . *ffWiiK«c??#aki5J;t5 

ss$n;fe^»ttjiac*^?.yi^p<-^b (A) 4S5t<» 

t>n> Cl©/'^7P<-^b (A) i:miiB^^7P<-^m"* 

e.^^^ifesit$R'(x, A) mm mmm) tso 
*o;<x'vri 1 2X'iimm^$ntz^M^tfts.Mmv: 

a-3^^fc^SfeOIi«^£m^^■r5o *o;^x>y7'l l 4 
T•{±^ :Jr-4?-K 1 0©iiaj^ffiS'NA;'3 (OK/NG) C 
J: o t $ n feiI^©^Se A^^ia t S ^SfeT- S 

1 0 84^e>;^x'>7"i 1 2Si^f)iiUllff1-5, c:©J; 
^ic, 0 4lc*lt5ai|S7^-^'©:^A-J^> 

ySr^'^T^'^T"! 0 6ffi^l^a®tttBii^ ^tttmi^ 

[0 0 9 1 ] *i5. SJ^7^-^li^«)®JS??F®«i^7^- 
[0 0 9 2] jl^fflSJ^T^-^Jis m^O' jS«|Ct3V> 

TSW^®^a^^^t;As^»?)h5. -r«:t)-^s Bsv>ia 

13^;^ ^' t-i. i:S*f^©a:*.±45 1) A^tc^ < izu 

m^i&^iij^vhLXLtdmmti3i^o ^^x. 

l^fiJ-:i.T©^I^S»f*JilTT-:t> (y^'XBsi*) -Ti. 

[0 0 9 3] (mL^omm) mz. ±13x7^ >y x 1 0 
■t*?;i/ic (4) ©/^^^-^b (A) s^;^.'^^^-^ 

[0 0 9 4] :fta«c?¥tt^S-r^l^/-^m©jt 

^10° {ciJttSSM^^l (10 0%) i:bfci:S® 
^AxS®ltSM*P (x. A) S*®^ (9) 
LT^aSo C®S (9) T-(i, t7=;i/S (4) 
/^7^-^b (A) Jir^S^n^ itSlif$ptt^^7^- 
^ m O fl^* T- «]1 T- § S C i: t S . 
[0 0 9 5] 
0, A) 

... (9) 

<£fflv^Ts ^^® ms:-c-$i5*®^ (10) xm.t>t 

ZtPX^^o 
[0 0 9 7] 



• • • (10) 

^-i^m^m^t^Zttl^XS^o 
[0 0 9 9] «^fi«c#ttS?s1-/'5^p{-^b 



*} 
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ft?s{ci5«^f#5« ^r. ^Axic?^ts«s«© [0 10 0] 

SMi««IP (A) fi*cD^ (11) T-*1-ci:*5T-t 

P (A) =S {R (x. A) -b (A) m'} ! • • • (1 1) 

[0 101] COa^aSWP (A) i:*sf§?.. 
tcii. ^<DA (1 2) t^-Tiotc. /^^Z-^bicH [0 10 2] 

Lxmm^\^rzmmii^ (<yp/db = o) i:*5o tie [isi] 

-dTv /'^5^-^J'b (A) {±> Jfe©^ (1 3) 

<yp/5b=2:2m'. {b<A)m''-R(x, A)} 

==0 • • • CI 2) 



b (A) =S {in» -R (x, 

[0 10 3] ztiiz^^x. ^n^tftmmR (x, 

A) t/^y^—i'mim^XjS. (13) is^h'^v^-^ 
b (A) S5R«)SCli:As-r-tS. 
[0 10 4] W±®<t^{CUTs ^T'yi'S (4) (D)\=7 
p<-^b (A) SU^^^7;<-^in'<&#'!?«l^t-5Ci: 

[0 10 5] (S«figfflt«!)0^at7^;u^!;) rc-c% 
ofeo (4) ttM>r7^ ^ffl^$:B^^^ICLTv^ 

[ 0 1 0 6 ] EI 1 1 C{±, *®fF^ffiiKm©-^J$:S'^U 
(r2 :ffllie^StfflgS) T-S^L, ^^t:J;5^4-*® 

[0 10 7] *C^tS2tt±iBOi^g*^C:*^V^T^il!i 
©Ci:A5aitiiT-§i.<, 

[0108] ( 1 ) IES«j£0lT-V>1*n©ifc»«ti^^ 
4° WTT*ii^#^A^{S<s *x;i/^fifigib'5:V^, 
[0 10 9] (2) A-f ^-r h*»e.i'x-h-|S^T-(iV> 

t5*^ -Si5®^»« Mv^A (</'j-» . mx 

mWM^ S:IS§?ltH^4*iiO. 7W±T-afeS. c:©;t 

T-ti.0 ^^x*si 0° A»f)3 0° ®HT-(±, T 
(^^«J-» 0. 9JiL±®^#*$:^N 

[0 110] (3)±iB(l)> (2) fflM«liaaf<& 

\ I^T-liilMtf 9 %® ^®{fe©:>fc*iwr-l± 1 %® 

[0 111] Z®Ci:*^e>, IESIt^^*it5-gB©:)te 



A ) ) / S m" •••(13) 

<M) ©T^vf^T-fi, A-f ^-f h^J^T-^^fe©* 
§t<t»)>^;v- (m As^^'J-> (iS) ©:SiRit:, ^ 
fe, tS«®{bJST-i±vx-K«JiT-. **©fe*5^#L 
T7';U- (») t^Xy^vY^ (/*) ®:^fSl{Ci'7 h Lt. d 

®*:tov Sl5r^®*ffc{±^^t:MLTifi^WCMbrs 
*®®, ^®i«5C(±^g[:itt^^t4*5^to^nto 

[0 112] ^fc, S>-x-K^^t:43{t5ISiC^5^;i/® 
##*$±Jf St«)C(iSit*©S^^i!ci?tt5:->x- K 
^^*;$K)tfflr^T-3£«UfeSa*5J:V^ (01 0# 

BS) o 

[0113] 
[«2] 
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[0 114] Jil±©ci:ipf). i/x-h-ffl^ST-iSfflpI 
tg'5:t5^;uS;i:fr*7^;uS (4) 5, *©SC (14) 
t^1-^^^^SIt*©i6Mi?¥it?&#ilbt*)©, * 
fettife©S (15) t^-rS (14) *^f,^e,{ci>'x- 



(11) 
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R (x, A) =b (A) m (A) • 

[0 116] 

R Cx. X) =h (X) m. (A) » 

[0117] (^ ^ 'J «j/ stgc43(t 5 ^mmm^p 

m.) »:{c;^x>>7'i 0 sopifflSifSB^f -s. 

[0 118] ^izm^tz^olZ. *^B^#m ^■'^^ 

(A) ©?m{±)fc»«SSt^^LTiI^a<jC^{b-rSi: 

b (A ; c) =b (A ; 1) c" 
[0 12 0] ZOmmifiib^^JV^ (14) J±*0S; 

R (x. A) =b (A ; 1) c«m« 

[0121] MitrnzHTsT- -jyioe t^jv^tatii^ 

tltzl^dkm. 1-%t»*./'«7;(-^b (A) :6±g3^7'>'U 
S (1 7) lziii)mtii$ti^SmAy h' ( = h 
(A;l) c« ) (CAni^x.5c:i:{c<tt)^a$nSo 

[0 12 2] ;^7^u/ri 0 8t:*5V^T^ 'f^^i->p:x- 

S^{cfiv^|?ifgE1-S2o®^»«a«$1^?^b> c:ti?> 

iiLff;?.Kav^. C®S{t^::<t^)^ ^ls(>^it)f>fifz^m 
*li^£v^^gS(ii:•©J;^*M^eC:&5ipSil^f ?>» 

(A ; 1) > ^immmm^mmk^^v'^^Mizm^ 

[0 12 3] »:{c, ;^7^-;»7"l 1 0©S«jEj£T-l±, fe^ 
K^©^g©Jffll4ff-3*:^®^^^jfeS«J^R' ( X, 



[0 115] 

■ • (14) 

[i(2] 

Jn» (A) * * • (1 5) 

±f3b (A) S^ie®ifc)if«SftS^»fc*x;bS (1 
6) ^cj:^3a^P?iJ^Jfei!f*^■C•®S^ft^Sl«b (A ; 

1) > titimm.'m-mL\!iiiiii^^mm.c\zi:^ 

So 

[0 119] 

•••(16) 

(17) T-«f c:i:*5T-g5o 

•••(17) 

[0 12 4] C®J;a}c, *^H^®IISS®fl5!i-C-tt. ^ 
^7 U >y ^l^^ffi®^^^3tSlt^t:Ht-53fc»**iiSS 

V^Tp{^ U >;'^^^«©feSa^^H^:fToTV>5® 

±S?ab^^S^:®MM®Sil?.ASpJtgT•^»)^ 

[0 1 2 5] *jb\ cn?)®^S®»{tl±^ ^M©m 
t 5 ft @ Id*© 

(0 1 2 6] !5:*>\ mmmm-m^m-rt^i. mm 
tzmmsSi^htzm-^^^m^im^xmmmTf^t 

5 J©^ c o V ^ T IJi b 4^ *^B^ (iiij^©a^ t 

Jt©l&^^T-fe?)iH-&$:i>'<;i':^ • AVi^SiltltJeofe 
(Sm®«esi) ©E-&i:bT3>tri- 
^)f»Cj:?)^S):srj>h:a.-^*7--x'>yf (C 
CM) 'Njiffl1-5Ci:4SRJtlt?a&2i, C®CCM{±, ^ 

J: a iCSlif^ WP®«»®^S©?I^Jt^*3 a 

C C M I > TSfe^J©IS^i!l^^ ^8^1- 5 S^'^© 
[0 12 7] 

[^BBffl^iR] i-:x±mmbrzi.dic^^mizi:tnt. « 
ag®i:t©^i©4tsssi:, ^ftmt<Dmmtz\tm& 



4.) 



(12) 
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[01] *^M©IUEO}i5^t:*5lt5e^H^o*Jffli:& 

[0 3] *^Ba®llSfioB^®y^— v:^;un>t:i-^ 
s ^tr at 5 3 > t: i - 7 7 -f ^ 

[05] *^B5®^ffl}i5^{CfflV^S^^&B$i^1-5fc 

[06] S*r*S3£itiWK:aoci:SgiB^1-5tto®Si 
[0 7] MS®O«fiE^^^-r^^-i^0T•fe!3^ (a) 
(c) (iVU 5/ h-^Sa^S^bTV-S. 

[08] ^^e&s«fiEi-si!!ia®ifitti5rNi-7D-5^ 



[09] SSif*®8?S1^^fbS^^«(c^bfciKftt0 

[010] mm(DM^f^^mtt:^mmiz^^Ltz^^ 

[011] t7^;va;i:liailfai:®fflH*rNt-H^0T-i& 

So 

[012] /^y;^-^m(DmS.i&'^it^Mmt^tz&(D 
[01 3] ;i7^-^b (A) ®?iJKt*ft-5»1i^S:8tt 

[014] vi7p{-^b (A) (Dmmm^^^mmt?) 

tzl^(DmS.t^^^>i-9h (A) fflH^S:^1-1$i40T- 
[lai 51 J^y^-^k(D^^^^-^h (A) tC^-T^ 
[016] iijai %coi:gcDyi^^-^b (A) t/^'y 

1 6 y^-VTh;i/n>t:a-^ 

2 4 



[0 3] 



[114] 




f6 



1 a ^^-y^-fvavtra-^ 




2 4 :rfi;r 
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